Abstract. From an analysis of broadband teleseismic Pwaveforms we resolve the complex rupture characteristics of the 17 June 1996, Flores earthquake (Mw 7.9, depth 590 km). This earthquake was unusual because of its large rupture length and the variation in rupture velocity and stress drop. The 20 s rupture propagated westward at 2-3 km/s to a distance of 20-30 km, and eastward at 4 km/s over 75 km. Average static stress drop was about 15 MPa, but the stress drop during the episode of main moment release was a factor of four higher. The oblique normal faulting mechanism is consistent with the stress expected as the slab descends along a highly curved trench. Significant rupture complexity is also reported for the deep 1994 Mw 7.7 Fiji and Mw 8.2 Bolivia earthquakes and is evident in the source-time functions of many smaller earthquakes at depths > 300 km. Thus source complexity of deep earthquakes appears no less common than for shallow earthquakes, and requires the existence of significant heterogeneity in the physical properties that control deep earthquake rupture.
Introduction
The June 17, 1996 Flores, Indonesia, event (M w 7.9, depth 590 km) is one of the largest deep earthquakes of the past few decades. Although it occurred at large depth, this earthquake and one of its aftershocks caused damage on the islands of Flores and Timor respectively (NEIC). The occurrence of earthquakes deeper than 300 km has puzzled scientists for many years, as brittle failure is inhibited by the high pressure at these depths. High pressure and temperature experiments have led to the proposal of several generating mechanisms. These include transformational faulting [Kirby, 1987; Green and Burnley, 1989] , faulting triggered by dehydration or amorphization reactions [Meade and Jeanloz, 1991] , reactivation of old structures in the slab [Silver et al., 1995] , and plastic instabilities (e.g., Hobbs and Ord [ 1988] [ 1978] propose that the Banda slab deforms without tearing as it descends along the 90 ø curve in the trench (Figure 1) . The CMT mechanisms of past events as well as the significant left-lateral (Table 1) . Seismic efficiency, the ratio of seismic wave energy over minimum static strain energy (= apparent stress ! static stress drop) (e.g., Kanamori and Anderson [1975] ) also varies considerably for the three events (1-25% Table 1 [1996] may be explained by the fact that the rate of grain growth in the superplastic shear zones is highly sensitive to temperature. Whatever the deep earthquake failure mechanism may be, it will have to explain how heterogeneity in physical properties results in the complexity documented for deep earthquakes.
